Forty percent of all waterborne container freight imported to the U.S. flows through these two ports. In addition to supplying goods locally in the Southern California region, cargo is transported by truck and rail to supply goods throughout the United States. Of the cargo entering the San Pedro Bay Ports, approximately an equal split is transported by rail and by truck (50% rail/50% truck).
This system not only provides for the transport of goods; it is vital to the economic health of our region. The goods movement system that funnels through the San Pedro Bay Ports generates one of every 10 jobs in the region, with $30 billion in regional wages and salaries. The Ports are an economic powerhouse that directly affects the quality of life for residents in the neighboring communities, the region and throughout The Port of Los Angeles is bounded by two communities, San Pedro and Wilmington, both of which are in close proximity to port operations. One of the challenges presented to the Ports is to provide an efficient goods movement system that minimizes environmental impacts and environmental injustices to local residents.
Purpose
The Port of Los Angeles Port-wide Transportation Master Plan has the primary purpose of planning for projected cargo growth so that the impacts of increasing cargo volumes are understood, and transportation improvements can be analyzed, developed and evaluated to address these impacts. The Transportation Master Plan analyzes the combined transportation system of the two San Pedro Bay Ports and the regional highway system and makes recommendations for system improvements focused on Port of Los Angeles facilities.
Cargo growth projections for San Pedro Bay have been prepared based on macroeconomic analyses that consider factors such as population growth and trends in global trade. The cargo forecast currently used by the Ports of Los Angeles and Long Beach is the San Pedro Bay Ports Long-Term Cargo Forecast (Mercer Management Consulting, 2001 ). This forecast anticipates cargo nearly tripling by the year 2020.
San Pedro Bay Ports
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The market responds to demand, and the goal is to efficiently handle the growth while minimizing environmental impacts to the neighboring communities. This will require diligent planning and responsive action by the Port, industry and other governmental agencies.
Community Impacts
Goods movement currently relies heavily on diesel Both the Port of Los Angeles (POLA) and the Port of Long Beach (POLB) have adopted wide-ranging policies, making environmental protection a top priority these policies are summarized below:
. Principles of
• Protect the local community and environment
• Communicate with the community
• Promote sustainability in design, construction and operations
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• Employ best practices and advanced technology solutions
• Take the lead in environmental stewardship Specific environmental initiatives being implemented by the Port of Los Angeles include:
• Vessel Speed Reduction and Vessel Fuel Improvement Program. An incentive program within the Port to minimize the speed of incoming and outgoing vessels and encourage the use of vessels with cleaner fuel burning engines.
• Channel Deepening. Allows for larger vessels to enter the Port, reducing the number of vessel calls.
• Alternative Maritime Power (AMP). Ships use electricity from shore (cold ironing) rather than burn bunker fuel to maintain operations while at berth. POLA has taken the lead to initiate the use of this technology by retrofitting several of its berths to provide AMP receptacles for "ship to shore" connections.
• Truck Reduction. Program to increase use of rail, reduce traffic congestion during commute hours, reduce truck trips through better dispatching and empty container management.
• Yard Tractor Modernization & Alternative Fuel Program. An incentive program to encourage the use of equipment with cleaner fuel burning engines.
• Truck Trade-in Program. Retire older trucks and replace with cleaner ones.
More significant steps are being considered for project specific or a more general application.
• Locomotive Technologies Program. Pacific Harbor Lines to immediately upgrade equipment to best available technology, and implement as feasible ultralow emissions locomotives. Future terminal leases, involving the use of locomotives, are expected to adhere to this program.
• Truck Idle Reduction Program. Reduce truck idling at Port terminals.
• Sustainable Design. Promote sustainable design in Port developments.
• Land Remediation. Land contaminated by former owners or tenants.
• Promote wildlife habitat protection in the Harbor area (i.e. least tern nesting sites and eel grass planting)
• PierPass Program. Shifts some of the peak hour truck movements to off-peak time periods, thereby reducing congestion which reduces idling and emissions Additional significant steps will be required to achieve the Ports' goal of efficiently handling the cargo demand, while minimizing environmental impacts to neighboring communities.
Economic Impacts
In addition to environmental impacts, economic impacts are an equal consideration for the quality of life of the surrounding communities. Indeed, these economic impacts affect not only the surrounding communities, but also the entire region and much of the country.
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The combined Port of Los Angeles and Port of Long Beach complex is one of the world's largest trade gateways and the breadth of its economic contributions to the regional economy is far-reaching. The Port is connected, directly and indirectly, with tens of billions of dollars in industry sales each year in the Southern California region.
Those sales translate into hundreds of thousands of local jobs and billions of dollars in wages, salaries, sales and national, state and local tax revenues.
Regional San Pedro Bay Port benefits include:
• 600,000 full-time and part-time jobs (one of every 10 jobs in Southern California)
• 2.8 million jobs nationwide
• $200 billion annually in industry sales
• $30 billion annually in regional wages and salaries
• $10 billion annually in tax revenues
• $7 billion annually in U.S. Customs revenues
• Approximately 70% of the regional direct, indirect and induced benefits connected to Port operations occur within Los Angeles County.

TRANSPORTATION SYSTEM ANALYSIS
The objective of the Transportation Master Plan is to analyze the Port transportation system in concert with projected traffic so that the implications of increasing cargo volumes are understood; and transportation improvements can be analyzed, developed and evaluated to address these implications. The Transportation Master Plan analysis considers cargo growth forecasts, predicts the flow and distribution of cargo traffic, identifies deficiencies in the transportation system and provides information to make recommendations for transportation improvements. The analytical tasks discussed include:
• Cargo Flow Analysis
• Rail System Analysis
• Roadway System Analysis
Cargo Flow Analysis
Cargo flow is analyzed to understand the volumes of trucks and trains at each of the marine terminals. Factors affecting the cargo flow include cargo volumes (Mercer 2001) , and the various transport modes and processes used to move goods to and from the Port. Based on the results of the cargo flow analysis, rail yard plans can be developed, rail infrastructure needs determined, and roadway demand established.
Two perspectives are used to describe cargo flow-global trade and inland transportation modes.
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Top U.S trading partners today are China, Hong Kong, Japan, Taiwan, and South Korea. Pacific Rim countries account for 70% of US imports and 60% of US exports.
Southern California and the San Pedro Bay Ports provide a unique gateway for Pacific Rim cargo, thanks to the following features:
• Southern California has the second largest local consumer market in the country 
Inland Transportation Modes
Cargo is transported to and from the San Pedro Bay Ports by various modes and processes, as shown in Cargo flow is divided into two types of shipments -regional and national. Cargo destined for the Southern California region and the region west of the Rocky Mountains is referred to as Regional Shipment.
Regional Shipment modes and processes are described as follows: This cargo is also known as "landbridge" or "Inland Points Intermodal" (IPI).
National Shipment modes and processes are described as follows:
On-dock Rail: Intermodal cargo is directly loaded onto trains at a rail yard 
Rail System Analysis
The rail system is complex with three major elements having the potential to constrain the system's throughput. The operations at the marine terminal, container handling at the rail yard, and train operations at both the rail yard and the rail track network all affect the efficiency of the overall rail system. Three major elements: rail yard demand, rail yard expansion plans and rail network improvement plans are presented below.
Rail Yard Demand Analysis
The 
On-dock Rail Yard Demand:
The maximum on-dock rail yard throughput is determined based on two factors: operational issues and physical capacity constraints. Operational
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issues limit the percentage of intermodal cargo that can be handled by on-dock rail.
Major operational issues include.
Full Destination Trains:
Trains are loaded with intermodal cargo according to the hinterland destination (e.g. a train is loaded with containers destined for Chicago, another train for St Louis, etc.). If there are not enough containers to a given destination to build a full train, the containers are trucked to a near-dock or off-dock facility where containers from multiple port terminals can be combined.
Transload Cargo: Another issue that precludes intermodal cargo from using ondock rail yards is transloading at local warehouses. Transload cargo is removed from international containers at warehouses where it can be processed, repackaged, labeled, resorted and reloaded into larger domestic containers.
Transload cargo is trucked from the port to a warehouse and processed; trucked from the warehouse to the nearest rail yard; and then delivered by train to its hinterland destination. Transload cargo is estimated to comprise at least 10% of the total port volume. Fifty percent of the total forecasted Port cargo is intermodal. Therefore, the most that could be handled on-dock is 40%.
Demand for on-dock rail yards has been determined based on an analysis of intermodal volumes, freight origins and destinations, and transload volumes. The phased-in expansion of on-dock rail facilities has been planned by the Ports as dictated by this ondock rail yard demand.
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The second factor affecting on-dock rail yard throughput is capacity. In the long-term (beyond 2015) on-dock rail yards are planned to be built as large as possible within the available Port property. Any further expansion on existing port land would severely impact marine terminal throughput and the ability to serve demand for local and intermodal cargo.
The total on-dock capacity is planned to be maintained at 25% of total Port throughput Near-dock and Off-dock Rail Yard Demand: Even with on-dock rail yard expansion, the current rail yard capacity in Southern California will begin to fall short by 2010. The balance of intermodal cargo that can not be handled at on-dock facilities will need to be handled at near-dock or off-dock facilities. Therefore, near-dock and off-dock rail yards will need to be expanded to provide capacity to meet the total intermodal demand. The
existing near-dock and off-dock rail yards are estimated to have an annual capacity of 4 million lifts (7.3 million TEUs). These facilities are listed in Table 2 .2 with their total maximum practical capacity (MPC).
The existing near-dock and off-dock capacity is split such that the near-dock UP ICTF rail yard can handle nearly 1.5 million TEU per year, and the rail yards in downtown Los
Angeles can handle approximately 4.6 million TEU per year. The San Bernardino rail facility is much more remote, although it may handle some transload intermodal cargo.
Compare this to the actual 2003 Port intermodal volumes totaling 5.9 million TEU; 2.2 million TEU moved through on-dock rail yards; therefore, 3.7 million TEU must have moved through near-dock and off-dock rail yards. The result is that Port intermodal volumes are utilizing 60 percent of the railroad capacity. The railroads have stated that domestic rail cargo will be growing and competing for the available off-dock intermodal capacity. The off-dock facilities must plan to absorb growth of domestic and transload cargo that also utilize these rail yards. A simple analysis of these cargos indicates growth of at
least four percent annually, which will absorb all of the existing off-dock capacity by
(POLA 2004).
The conclusion is that direct intermodal cargo (intermodal cargo that is not transloaded) will need to be handled at on-dock and near-dock facilities, since off-dock facilities will be fully utilized by domestic and transload cargo (POLA 2004) . The railroads will need all of the downtown/regional rail yards plus new construction to accommodate even a low growth in domestic and transload cargo.
Rail Yard Expansion Plans
The POLA 2004) . These planning studies evaluated the potential for rail yard development and prepared concepts that fit port property constraints. The targeted configuration of these conceptual plans was as follows:
• Long tracks in yards (minimum one-third train length, preferred one-half train length)
• Storage track to working track ratio of 2:1 minimum, 3:1 preferred
• Adequate arrival/departure tracks to land or build a train without blocking the mainline
• Adequate number of leads to serve anticipated train traffic.
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On-Dock Rail Yards
On-dock rail yard concepts were evaluated considering the marine terminal throughput which dictates intermodal demand. Rail yard concepts were analyzed to determine their capacity and a phased implementation plan was developed to match the rail yard capacity to the on-dock rail yard demand. An iterative process was performed to balance the marine terminal container yard acreage to the rail yard acreage. The container yard capacity analysis was 
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The San Pedro Bay Ports have led the industry in on-dock intermodal facility development. The on-dock concept was initiated less than twenty years ago and has taken hold and grown rapidly in that relatively short time. To help accommodate anticipated growth, the Ports plan to maximize their on-dock operations with expansion of on-dock rail yards and improved efficiencies of work shifts and labor rules. The facility is conceptualized to have a capacity of approximately one million lifts
(1,850,000 TEUs). An EIR for this facility is currently being prepared.
Although off-dock rail yard expansions may be required, they would be located outside the Port's jurisdiction and would be pursued by other parties.
Rail Network Improvement Plans
The San Pedro Bay Ports and the Alameda Corridor Transportation Authority (ACTA), have analyzed the port rail network and the Alameda Corridor to identify deficiencies in the system and recommend improvements to remove bottlenecks and blockages. The primary tool used to perform this analysis is Berkeley Simulation Software's Rail Traffic
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Controller ( 
The result of using this sophisticated model is that the rail network could by tested by 
Roadway System Analysis
The remaining 50% of cargo (not transported by rail) must be transported by truck on local and regional roadways. The Transportation Master Plan provides an analysis of the San Pedro Bay Ports roadway system as well as surrounding regional roadways and highways. The efficient movement of goods on the roadway system is directly affected by cargo growth, terminal operations, truck traffic distribution, roadway capacities and other roadway users.
The roadway system analysis is accomplished through application of a truck trip generation model (Quicktrip), a regional travel demand model (TRANPLAN), traffic engineering capacity analyses at the link and intersection levels of detail, and corridor simulation modeling to provide programmatic analysis of combined roadway elements (Synchro). The goal of the analysis is to predict the distribution of traffic onto the highway system and to identify elements in the system that is deficient to accommodate the predicted traffic. The subsequent discussion of the roadway analysis covers the following topics:
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• Trip Generation
• Trip Distribution (Route) Choice
• Level of Service (LOS) Analysis
Trip Generation
The truck trip generation analysis considers cargo growth, rail/truck transportation mode split, terminal operations, and truck dispatch operations. The Cargo growth forecast and mode split analysis that were described in Section 2.1 apply to the trip generation
analysis. An overview of the terminal and truck dispatch operations is presented below.
Trucks are generated by marine terminals that import containers (leaving the terminal) and export containers (arriving to the terminal). The marine terminal operating characteristics have a significant impact on truck traffic generations. These operational parameters include gate hours of operation per day of week, truck appointment system, volume of dual moves (trucker brings a container and also hauls a container away), empty container management (utilization of "virtual container yard" or "inland empty depots"). The marine terminal operating characteristics are analyzed using a model, QuickTrip. Quicktrip was used to evaluate a range of truck reduction strategies and the resulting truck generation functions are used as input to other transportation modeling efforts.
QuickTrip is a spreadsheet model that estimates truck trips generated by port container terminals. Model inputs include annual throughput; the split of imports, exports, empties and on-dock intermodal rail containers; and terminal operating procedures. The model
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provides for a selection of arrival and departure curves to represent truck arrival/departure patterns every fifteen minutes of the day for week days and weekends.
The QuickTrip model is used as a tool in this Transportation Master Plan to calculate truck trip generation associated with the forecast throughput and to test strategies to reduce peak traffic volumes. Strategies that would reduce truck trips include:
1. Increasing the intermodal rail transportation.
2. Improving trucker dispatching to link drop-off and pick-up for dual-moves that reduce the number of bobtail trips.
3. Developing an inland empties depot so that import containers that are delivered locally in areas such as the Inland Empire can be marshaled and either provided to a local exporter for use as an export load container, or returned to the port via rail.
4. Developing a virtual container yard to register exporters needing empty containers and put them in touch with importers who have emptied their containers; thereby, avoiding trips to the marine terminal.
Other strategies can be used to reallocate truck trips to hours when regional roads are used less intensively (non-peak traffic times of day). Strategies that would reallocate truck trips to off-peak hours of the day include:
1. Extending gate hours to include night and hoot shifts.
2. Providing weekend hours for freight pick-up and delivery.
3. Providing and managing an appointment system, which would help to spread traffic out over the day and to avoid peak periods of highway congestion, and avoid random peaking of truck arrivals.
Efficient transportation requires that truckers be resourcefully dispatched through utilization of marine terminal appointment systems, planning to increase dual-moves, and use of empty container management systems.
Trip Distribution (Route) Choice
Trip distribution and specific route choices affect where trucks travel on the roadway system. The origins and destinations of port cargo are a primary factor in the analysis of The following major refinements were made to the regional model to provide accurate local area traffic forecasting capabilities for the San Pedro Bay Ports:
• Roadway network refinements to the local roadway system and the freeway system in the focus area. Every roadway, including all local roads in the Port area, were added to the model.
• Traffic model zone system refinement in the focus area to develop much smaller and more discrete zones and loading points. Every container terminal was coded as a traffic zone, as well as many of the larger non-container terminals.
• Trip generation refinements to provide more accurate assignment of special generator trips such as those in downtown Long Beach and San Pedro.
• Development of highly detailed port network and zone system to provide localized accuracy in the port focus area.
• Several network modifications are implemented including: link capacity enhancements, truck prohibitions, and incorporation of truck PCE factors.
Coding of Highway Grades and Reduced Capacities. Locations of steep uphill and downhill grades, including the Gerald Desmond and Vincent Thomas Bridges were accounted for and coded to the network.
Daily trip tables from all different types of trips were divided by SCAG's AM, PM, midday and off-peak periods. Daily to period conversion factors were derived from the SCAG
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model to develop peak period to peak hour conversion factors. These factors were developed and modified to achieve the best model validation results. The model resulted in unique hourly trip tables for the AM (8 to 9 AM), mid-day (2 to 3 PM) and PM (4 to 5 PM) peak hours. This port area travel demand model is a tool of the roadway system analysis that provides necessary information on trip distribution and specific route choices within the study area.
Level of Service (LOS) Analyses
Level of service is the third component to the roadway system analysis. Two mechanisms used to determine level of service are TRANPLAN, a modeling program and Synchro, corridor simulation software. 
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(HCM) methodology. Resulting outputs were used to evaluate and recommend a set of ramp, roadway and intersection improvements that would best eliminate deficiencies and provide good service levels.
In Summary, the transportation system analysis includes planning for projected cargo growth, predicting the flow and distribution of cargo traffic, and analyzing, developing and evaluating transportation improvements. In support of that, we analyzed three main components of the transportation system: cargo flow (global trade and inland transportation modes), rail system (including demand, capacity and expansion) and roadway system (trip generation, trip distribution, level of service). The analytical results identify deficiencies in the system and provide the necessary information to make informed recommendations for transportation improvements.
TRANSPORTATION DEVELOPMENT PROCESS
The Port-wide Transportation Master Plan requires analysis of the rail and roadway systems as described in Section 2.0 of this paper. However, the results of that effort would have little value if there were not a follow-on process. After performing the transportation analysis, the critical elements of the process include:
• Develop transportation improvement concepts
• Conduct community/stakeholders outreach process
• Evaluate improvement concepts
• Implement improvement concepts
This process has already been applied to selected transportation improvement concepts that demonstrated a clear and present need. The steps of this process are iterative, whereby concepts are developed and modified based on input from the community, stakeholders or reviewing agencies. The concepts are also modified based on findings of the evaluation process, environmental permitting process and design process. As concepts evolve, continued community outreach, stakeholder involvement and agency coordination is important to the success of the implementation.
Develop Transportation Improvement Concepts
As deficiencies are identified during the analysis of the rail and roadway systems, concepts to alleviate those deficiencies must be developed. These concepts are developed with consideration for impacts on adjacent communities, land opportunities and constraints, and regulations of agencies such as Caltrans (for roadways) and California Public Utilities Commission/Federal Railway Administration (for rail).
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Concepts have been developed for twenty rail yard expansion projects and another twenty rail access infrastructure projects, which are specifically designed to improve train performance and reduce train delays. These concepts are currently being tested with the RTC simulation model to verify their benefits and make adjustments as necessary. The conceptual designs meet all applicable agency requirements and are intended to minimize community impacts.
Roadway concepts are in the process of being developed to address deficiencies identified by the analysis of local roadways. The concepts are evaluated using standard traffic engineering techniques as described in the Highway Capacity Manual, as well as through application of corridor simulation that allows analysis of multiple concepts and their interactive performance.
As these concepts are developed, the Port of Los Angeles has been proactive in meeting with
Caltrans to review the proposed projects, since most have at least a peripheral affect on facilities under Caltrans' jurisdiction. The conceptual designs meet all applicable agency requirements, although some elements will require design exceptions to standard policy; but, these are supported by Caltrans at the district level. The concepts are intended to minimize community impacts. Extensive community involvement has taken place to ensure this fact, as described in the following section.
Community/Stakeholder Outreach Process
The Port of Los Angeles Port-wide Transportation Master Plan has implemented a highly beneficial community process that incorporates existing community outreach programs with project specific outreach, resulting in a transparent master plan development process. Presentations to the surrounding communities, neighborhood councils and meetings with project stakeholders including community leaders, port tenants, railroads, and other cargo users are also conducted to share information and obtain feedback on the development of the Transportation Master Plan.
Evaluation/Metrics
Conceptual plans that are developed in response to deficiencies identified in the transportation system must be evaluated to determine their programmatic benefits to Port operations,
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neighboring communities and the public at-large. Evaluation metrics are applied to the conceptual plans with the goal of selecting transportation improvements that achieve the Port's objective of efficiently handling cargo throughput while minimizing environmental impacts.
Evaluation metrics are divided into two categories, Feasibility and Environmental Impacts, as described below.
Feasibility Metrics:
• Transportation system capacity -e.g. transportation system's ability to efficiently handle the projected cargo volumes
• Constructability -e.g. engineering issues in constructing infrastructure, property acquisition, phasing requirements to accommodate existing operations and construction access
Evaluation Metrics
Feasibility Metrics:
• Transportation system capacity
• Community/stakeholder concensus
• Constructability/Sustainability
• Financial feasibility Environmental Impact Metrics:
• Truck miles and hours traveled
• Truck queuing
• Terminal operations
• Equipment emissions characteristics
• Other environmental impacts
• Sustainability -e.g. compatibility with adjacent land uses, preservation of open land, conservation of resources and protection of habitat
• Financial feasibility -e.g. capital costs, operating costs, funding sources, revenue and rate of return on investment
• Community and stakeholder concensus -e.g. concept is aligned with current concensus
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Environmental Impact Metrics:
• Truck miles and hours traveled -reduction of this metric will reduce traffic congestion and air emissions
• Truck queuing -has potential to improve trucker's quality of life, improve terminal operations, reduce operating costs, reduce traffic congestion and reduce air emissions
• Terminal operations -efficiency will benefit cargo throughput, reduce operating costs and reduce traffic congestion
• Truck and terminal equipment emissions characteristics -fuel type and engine features can have a significant affect on air emissions
• Other environmental impacts -e.g. noise, aesthetics, geology/soils, water quality, biological resources, cultural resources, recreational resources.
Conceptual plans that rank highly based on these evaluation metrics will have the best opportunity to provide a balance of efficient cargo transport with reduced community impacts.
The concepts should be responsive to community input since these neighbors have a personal understanding of the traffic conditions and local impacts that may occur.
Implementation
The Port of Los Angeles needs to remain focused on planning efficient transportation systems and implementing improvements through a process including agency coordination, regulatory compliance and sustainable design. Many projects have become critical due to extended environmental permitting processes and the actions of environmental activists. Quality of life issues must be rationally analyzed to balance economic and environmental impacts. Financial analysis of the project costs and funding mechanisms need to ensure the Port is acting with fiduciary responsibility. Implementation of proposed improvements should proceed in order to ensure environmental and economic benefits. Inaction is likely to cause significant negative impacts.
Agency Coordination/Regulatory Compliance
Successful planning and implementation of transportation projects requires agency coordination and regulatory compliance at all stages of the project. Appropriate agencies should be included early in the conceptual development, and coordination must continue throughout the environmental process, design and construction.
Public funding requests need to be coordinated with the proper agencies through early communication, applications and meetings.
Sustainability
The Transportation Master Plan improvement concepts incorporate sustainable design practices. Sustainable design, construction, and operational practices should include: efficient transportation programs; LEED® building standards; recovery and on-site reuse of construction waste; storm water quality management; air quality management; use of locally available green materials, supplies and energy sources; waste reduction; and energy and water conservation.
Sustainable design also includes the principles of Smart Growth, as described below. • Truck access to Trapac and other port facilities in the vicinity are made efficient with improved traffic flow, through the Fries Avenue Grade Separation and by reconfiguration of the Trapac truck gate. This improves the existing traffic flow through closely spaced intersections and avoids impacts of at-grade rail crossings.
• The project is closely coordinated with community plans to develop a commercial waterfront development. Public access to the waterfront development is protected.
• Design is conforming to sustainability criteria.
CONCLUSIONS
Purpose and Need
The Port of Los Angeles Port-wide Transportation Master Plan is meeting a critical need. The San Pedro Bay Ports not only serve as the nation's primary gateway for international cargo, but they are an economic powerhouse that directly affects the quality of life for residents in the neighboring communities, the region and throughout the country.
Goods movement in an urban environment will cause environmental and quality of life impacts due primarily to traffic congestion and diesel emissions. These transportation issues along with the need to provide an efficient goods movement system are addressed by the Transportation Master Plan. The challenge is to provide a system that will efficiently handle the forecast cargo flow, which generates substantial economic benefits, while minimizing environmental impacts.
Environmental impacts must be evaluated from a regional perspective, as well as a local perspective. A concept that benefits the region, but causes significant impacts to a local community may be guilty of environmental injustice. Such a concept should be modified to reduce impacts to the local community.
The cargo growth forecast for San Pedro Bay presents a challenge due to the significant increase in container throughput that would be accommodated by the transportation system. The Transportation Master Plan is analyzing impacts of the future cargo volumes and recommending improvements to the transportation system
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that will be required to accommodate the cargo. These improvements include expanded rail yards, improvements to the rail network infrastructure, roadway infrastructure improvements and operational improvements.
Transportation System Analysis
The Transportation Master Plan provides analysis of the cargo flow to determine the volume of cargo and the mode of transportation. The volume of intermodal cargo dictates the required capacity of intermodal yards and rail network infrastructure. The remaining cargo is transported by trucks, which set the roadway demand. The objectives of this planning study are to understand the implications of international goods movement as it relates to the port transportation system, and develop and evaluate transportation improvements to address those implications, while minimizing impacts on surrounding communities. The Port of Los Angeles has a powerful set of tools available to develop transportation improvements, including:
• Long-term Cargo Forecast
• MPC -Intermodal Rail Yard Capacity Model
• RTC -Rail Traffic Simulation Model
• QUICKTRIP -Port Truck Generating Model
• TRANPLAN -Regional Travel Demand Model
• SYNCRO -Corridor Simulation Model These tools have been described herein and provide all the necessary analytical capability to plan transportation improvements that provide an efficient goods movement system while minimizing environmental impacts.
Transportation Development Process
After an in-depth analysis of cargo volume and the Port's transportation system, the process towards developing an efficient transportation system proceeds. The following summarizes the effort required to continue the Transportation Development process:
• Conduct community and stakeholder outreach and respond with concept refinements
• Evaluate concepts using metrics aimed at efficiency and reduced environmental impacts
• Develop financial analysis and funding mechanisms
• Implement improvements through a process including agency coordination, regulatory compliance and sustainable design.
Transportation Master Plan Status
Currently, the Port of Los Angeles' Transportation Master Plan has made significant progress with both the transportation system analysis and development process.
Transportation System Analysis Status
• Cargo flow analysis of intermodal and local goods movement
• Rail yard capacity and throughput projections for incremental years through
2030
• Rail network infrastructure capabilities for incremental years through 2030
• Determination of the truck/rail mode split in 2030
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• Existing and future roadway capacities determined through the use of trip generation, distribution (route choice), and Level of Service analyses.
Transportation Development Process Status
• Conceptual design of selected infrastructure improvements
• Community outreach for general transportation plan and selected infrastructure improvement projects 
Next Steps
In summary, the Transportation Master Plan's primary purpose is to plan for projected 
